Introduction
============

The 2010 US census revealed that the population of adults aged 65+ experienced an annual net increase of just over 800,000 people; in that same year, the group of older adults aged 75--84 was 17-times larger than in 1900 and the age group 85+ was 45 times larger.[@b1-cia-8-1119] Although prolongation of life remains an important public health goal, of even greater significance is that extended life should involve preservation of the capacity to live independently and to function well.[@b2-cia-8-1119] Because compromised mobility poses a risk for the loss of independence[@b3-cia-8-1119] and compromises quality of life,[@b4-cia-8-1119] an important challenge for public health is to identify interventions that might prevent major mobility disability in at-risk aging populations.[@b5-cia-8-1119]

The Lifestyle Interventions and Independence for Elders (LIFE) Study is a Phase III multicenter randomized controlled trial[@b6-cia-8-1119] funded by a cooperative agreement with the National Institute of Aging.[@b7-cia-8-1119] It has been designed to compare the effects of a supervised moderate-intensity physical activity (PA) program with a successful aging health-education program on the incidence of major mobility disability -- the inability to walk 400 m -- in sedentary older persons, 70--89 years of age, with objectively measured functional limitations. Participants will be followed for an average of 2.7 years.

This paper provides an in-depth presentation of the methods employed in the delivery of the LIFE Study PA intervention. Descriptive data are presented on participants' motives and self-perceptions related to the adoption of a physically active lifestyle along with accelerometry data describing participants' patterns of activity during center-based exercise sessions.

Methods: the LIFE Study PA intervention
=======================================

Participants
------------

The LIFE Study eligibility criteria targeted older persons, aged 70--89, who were: sedentary; at high risk for mobility disability; able to walk 400 meters (m) in ≤15 minutes without sitting, using a walker, or needing the help of another person; and able to safely participate in the intervention. Individuals with a Short Physical Performance Battery score[@b8-cia-8-1119] ≤7 were preferentially enrolled (45% of the sample) to enrich the sample with individuals at high risk for major mobility disability. A total of 1,635 participants were randomized at eight field centers (see "Acknowledgments" section), with 818 being randomized to the PA intervention. Further details on inclusion and exclusion can be found in the study design paper.[@b7-cia-8-1119]

Pre-training semi-structured interview
--------------------------------------

Once participants had been randomized to the PA intervention, they were scheduled for a one-on-one semi-structured interview/information session that took \~1 hour to complete. Described in detail following, these sessions overviewed the specific structure of the intervention, involved a 5-minute walk with participants that permitted a quick assessment of gait during activity as well as a guided mastery experience, and were used to gather information related to participants' involvement in the LIFE Study PA program.[@b7-cia-8-1119]

Participants were first asked an open-ended question concerning what motivated them to join the LIFE Study and, specifically, what benefits they hoped to achieve. They were then asked to describe their prior experiences with exercise and whether there was anything that could get in the way of their participation such as taking care of a spouse or other family member, health issues, or current physical symptoms. At this point in the interaction, the interventionist provided an overview of the structure of the center- and home-based components of the PA program. Following this, participants were asked to rate the positive or negative influence that their neighborhoods, family/friends, and physicians would have on them being physically active. Each factor was rated on a seven-point scale ranging from +3 to −3, with 0 the neutral point (neither positive nor negative). After this information was collected, a self-efficacy item was asked: "At this point in time, how confident are you that you will be able to do what we are asking you to do?" A 0--10 scale was used that ranged from 0 (not at all confident) to 10 (extremely confident). Finally, cognizant of participants' functional status and health, the interviewer discussed long-term goals that they might achieve resulting from their involvement in the LIFE Study. They were then asked: "Considering everything in your life at the present time, how much do you value these goals on a scale from 0 (not at all) to 10 (extremely so)?"

The PA training program
-----------------------

The PA intervention includes aerobic, strength, balance, and flexibility training; each session is preceded by a brief warm up (5 minutes) and followed by a brief cool down (5 minutes). The aerobic component involves up to 40 minutes of walking, dependent on participants' physical symptoms and health status. The strength-training component is of 10 minutes duration and focuses on the lower extremity muscle groups by using variable-weight ankle weights or the person's own body weight. Similarly, the balance component is of 10 minutes duration. The session ends with a 5-minute flexibility routine. The specific exercises used for strength, balance, and flexibility can be requested from the LIFE Study public website (see [www.thelifestudy.org](www.thelifestudy.org)). Participants attend center-based small-group sessions led by trained interventionists two times each week with home-based activity prescribed as frequently as tolerated. The strength and balance components of training are performed at the two center-based sessions held each week with one additional session prescribed for completion at home. Further details on the training program can be found in the LIFE Study design paper.[@b7-cia-8-1119]

The LIFE PA intervention: a conceptual model in action
------------------------------------------------------

Maintaining the fidelity of the LIFE Study PA intervention and problem-solving behavioral issues that arise during the course of the study is the responsibility of two senior behavioral scientists who are members of the Lifestyle Resource Core (LRC) in conjunction with behavioral scientists at each site. These individuals are directly responsible to and work with the LIFE Study Intervention Committee. The two LRC investigators each supervise four sites, holding monthly phone calls with those sites under their supervision. In addition, each site is responsible for holding weekly staff meetings in conjunction with their behavioral scientist and other staff members to review intervention-related reports that are generated by the coordinating center and to discuss problem participants. The LRC calls are used to distribute news items, review adherence across the sites, assist in problem-solving challenges that may arise, and, most importantly, share strategies that are proving useful in managing individual participants.

Promotion of the adoption and maintenance of a physically active lifestyle within the LIFE Study is best characterized as a dynamic process of self-regulation; one that is dependent on the individual, the center-based group environment in which the PA behavior is shaped, and the larger environmental context of each participant's life.[@b9-cia-8-1119] Although the active role played by interventionists is largely limited to interactions with participants both as individuals and members of these center-based small-group sessions, there are three ways in which the LIFE Study PA intervention considers the larger environmental context of participants' lives. First, for a sizable group of individuals, arrangements are made for transportation to center-based sessions. The methods used by sites vary widely but include public transportation, taxi services, and private study-supported vans. Second, home-based exercise is an important component of the intervention. If neighborhood environments are unsafe, local resources are explored as options for performing PA outside the home. Third, to maximize the success of home-based PA, highly specific PA plans are mapped out with each participant; participants then complete weekly self-monitoring logs and submit them to the staff at center-based visits. When the logs are returned, interventionists review data with participants, modify goals as needed, and then enter the data into a web-based tracking system.

Central to the design and conduct of the LIFE Study PA intervention are two constructs from social cognitive theory: self-efficacy beliefs and outcome expectations.[@b10-cia-8-1119] Specifically, participants are likely to adhere to prescribed behaviors if they feel confident in their ability to do so (self-efficacy) and if they experience valued, tangible benefits for their efforts (outcome expectancies). Relevant to the primary study outcome in the LIFE Study are recent data of ours showing that the enhancement of self-efficacy beliefs specific to physical functioning is important to subsequent improvements observed in 400 m walk time.[@b11-cia-8-1119] A feature of the center-based portion of the intervention is that it facilitates the development of favorable social cognitions related to PA. We have found that group-mediated interventions are particularly effective for promoting behavior change among older adults for several reasons.[@b12-cia-8-1119],[@b13-cia-8-1119] The social environment of the group is valued independently of the behavior being promoted and serves to enhance regular attendance. Participants are often motivated by the persistence of more disabled peer group members, and benefit from witnessing individuals who reinitiate PA after significant health events. As shown following, the group also becomes a means of promoting important self-regulatory behaviors and a venue for instilling pride in accomplishments.

Interventionists, in collaboration with each participant, foster self-efficacy beliefs by establishing tangible but challenging goals that are modified when faced with unpredictable life events such as a change in health status. A web-based tracking system is used to dynamically monitor participants' progress toward these goals and to provide routine feedback on their accomplishments. Sites often post publicly individual milestones achieved, such as membership in a 100-mile club, and participants are routinely asked to reflect on how their improved fitness has led to valued outcomes in day-to-day life. Participants have the opportunity to share these outcomes with other group members during center-based sessions. One strategy to reinforce these accomplishments is to visually display the outcomes as leaves on a tree of life for continued reflection. Further, the small-group environment is a platform for teaching about and actively employing important self-regulatory skills including goal setting, self-monitoring, social reinforcement, and social problem solving.[@b14-cia-8-1119]

Although the LIFE Study strongly endorses conscious, social cognitive influences on the adoption and maintenance of a physically active lifestyle, we also appreciate that these beliefs have been found very unstable within the context of health-related behaviors[@b15-cia-8-1119] and can be quickly altered by bodily states such as fatigue, acute illness, pain, and other health events.[@b16-cia-8-1119] When participants miss four or more center-based PA sessions consecutively, due either to a self-reported health event or when instructed to do so by their primary care physician, they are placed on "extended medical leave." Once participants are classified as being on extended medical leave, the interventionists note their change of status on a web-based tracking system. Regaining "active" status and restarting the PA program requires review and approval by a health professional, who may be the participant's physician, the site medical safety officer, and/or the site study physician. During periods of extended leave, participants are contacted every 2 weeks to obtain a status update, provide support, and assist them in making plans to move to an active status when appropriate. Interventionists are encouraged to use cognitive techniques that have evolved from research on Stages of Change, such as "consciousness raising," to ready participants for a restart of their PA program.[@b17-cia-8-1119]

Two other ways in which the LIFE Study PA intervention makes use of the group, a powerful agent of change for use with older adults to enhance motivation and to further reinforce self-efficacy beliefs and outcome expectations,[@b12-cia-8-1119],[@b13-cia-8-1119] is through the use of two to three site-specific mini-campaigns each year and study-wide campaigns. The mini-campaigns are developed by interventionists at each site and vetted by the LRC. [Table 1](#t1-cia-8-1119){ref-type="table"} provides examples of three mini-campaigns and [Table 2](#t2-cia-8-1119){ref-type="table"} describes the study-wide campaign held during the second year of the LIFE Study. These campaigns bring novelty to the PA program, provide social enrichment, add enjoyment to the PA setting, reinforce the use of self-management skills, and create valued outcomes that, for the most part, are not anticipated by participants. Typically, these events result in short-term increases in performance (10%--25%) over pre-campaign levels and often result in participants realizing that they are just a little more capable than they thought.

The web-based tracking system
-----------------------------

A unique feature of the LIFE Study has been the development of an intervention website and a web-based intervention tracking system that provides access to data and information central to the integrity and conduct of the LIFE Study PA intervention. This system is based on an interactive web-user interface built with Adobe® ColdFusion®, Version 10 (Adobe Systems, San Jose, CA, USA) with a Microsoft SQL Server 2008 (Microsoft Corporation, Redmond, WA, USA) database. SAS 9.3 and SAS/IntrNet® (SAS Institute Inc, Cary, NC, USA) are used to program dynamic reporting features. The website and tracking system have two broad goals: to create a platform for monitoring treatment fidelity and to provide clinic staff with a tool to assist in the delivery and management of the intervention with participants.

Maintaining treatment fidelity is the responsibility of the LRC in conjunction with the LIFE Study Intervention Committee. The value of the tracking system in facilitating this responsibility cannot be overstated. The system enables members of the LRC and the chairs of the Intervention Committee to dynamically monitor attendance and minutes walked at center-based sessions by study participants as well as access to self-reported minutes walked at home. Reports provide both the mean (±90% confidence interval) and medians (Q1 and Q3) for each variable and generate results by individual clinic site and aggregated across sites. Other valuable reporting features of the tracking system are the capability to generate a dynamic list of participants who are currently on extended medical leave and create lists of participants whose attendance falls below 50% and those who are at or above 80%. These features facilitate communication among the site interventionists, the LRC, and the Intervention Committee and allow for efficient problem solving and participant management.

Achievement of the goal of monitoring treatment fidelity would not be possible without timely data entry on the part of the interventionists; thus, a complementary and second major goal of the web-based tracking system was to provide a tool for clinic sites to be able to track individual and group data for use in monitoring and managing PA behavior. Specifically, the tracking system provides interventionists at each clinic site with the capacity to generate data and graphic displays of individual participants' PA behavior over time so that they can provide regular feedback to participants on their progress toward meeting established goals. Group-level reports can also be generated for weekly staff meetings. An additional feature of the website is that it provides online access to participants' baseline medical and functional profiles to enhance staff--participant interactions and to allow for the tailoring of the PA intervention. Finally, the website serves as a platform from which intervention-related materials/videos can be posted and the sharing of information between sites can be facilitated.

Level of PA performed in center-based walking sessions
------------------------------------------------------

We used accelerometry in a subsample of LIFE Study PA participants to determine the amount of walking activity that was being performed at center-based sessions. A stratified random list of potential participants from the PA arm at each of four clinic sites was generated by the coordinating center based on three age groupings (70--75, 76--80, and 80+ years old) and sex. Interventionists at each site selected participants from within each stratum on this list (with the goal of having approximately an equal number in each subgroup) until they had collected data on 35 participants for a total target number of 140. Participants wore an ActiGraph GT3X (ActiGraph, LLC, Pensacola, FL, USA) accelerometer on two separate occasions during center-based walking exercise within the maintenance phase of the intervention. Two recordings were made so that we could report on the variability of activity within this older adult population. The repeated assessments were separated by an interval of at least 1 week but not more than 2 weeks.

The accelerometer, which is worn on the right hip, produces output that is digitized by a twelve-bit analog-to-digital convertor at a rate of 30 Hz. Once digitized, the signal passes through a digital filter limiting the frequency range from 0.25 to 2.5 Hz. Each sample was 1 second in duration and was aggregated over 60 seconds to create a data file in counts per minute. Only the vertical axis is used for processing procedures. Participants wore the monitor for the entire walking session without any additional monitoring from the staff. The device was shaken vigorously both at the beginning and completion of the exercise session so that start and stop times were clearly marked. Participants were instructed to exercise as usual and to include rest stops if needed, conversations with peers, and so forth. A "rest bout" was defined as any consecutive string of minutes during which the activity count was \<100.

Means of counts/minutes and total minutes of activity were calculated by sex for activity and rest periods. For continuous variables, Wilcoxon two-sample tests were used to compare minutes/counts of activity between groups defined by sex. Differences in the number of rest and activity bouts between men and women were compared using Chi-square tests. Analyses were performed in SAS v 9.3.

Results
=======

Descriptive data on participants in the PA intervention are presented in [Table 3](#t3-cia-8-1119){ref-type="table"}. These data reveal that the cohort of older adults is largely White, comes from a diverse educational background, and has multiple comorbidities. A detailed description of recruitment and baseline characteristics can be found in a paper by Marsh et al.[@b18-cia-8-1119]

Data from pre-training interview
--------------------------------

The most frequent motive, given by 38.0% of participants in the PA intervention, for joining the LIFE Study had to do with adopting an active lifestyle that would improve their fitness or general health. Another 26.6% said that they were concerned about and hoped to regain or preserve their independence, while 14.0% were interested in improving a chronic health condition or the symptoms associated with these conditions, most commonly back and joint pain. A further 10.7% hoped to lose weight and 3.6% wanted to enhance the quality of their lives. The remaining 7.1% cited a variety of motives including the hope of reducing boredom, looking to satisfy the desire of significant others who recommended the program to them, pro-social interests, and the enjoyment that they experienced from being part of research.

When asked if there was anything that might get in the way of their participation in the program, 22.8% said yes: 5.2% mentioned caregiving, 6.0% health issues, 5.3% pain, with the remaining reasons falling into an "other" category that included activities such as vacations, sporadic traveling, and volunteer work. After being fully informed about the details of the intervention, participants were asked about inter-goal conflict -- the degree to which other values or priorities in their lives might interfere with participation in the program: 60% reported no anticipated conflict, 31.4% said that conflict would be slight, 6.4% said moderate, and only 0.9% indicated that the degree of conflict would be likely to be severe.

[Table 4](#t4-cia-8-1119){ref-type="table"} summarizes participants' perceptions of whether the neighborhood environment, family and friends, and doctors would be likely to have a positive (+) or negative (−) influence on their participation in the LIFE Study PA program. Ratings for all three factors were skewed in a positive direction, with family and friends being rated the highest (89% of the ratings ranging between +1 and +3), as compared with either the neighborhood environment (80.5%, *P* \< 0.01) or doctor, (76%, *P* \< 0.01). However, it is instructive to note that 14.2% of participants rated the neighborhood environment between −1 and −3, whereas the aggregate negative rating for family and friends was 1% and \<1% for doctors.

Finally, although 82.1% of the participants gave a self-efficacy rating between 8 and 10 (on a 0--10 scale), 16.7% fell between 5 and 7, with 0.4% giving a rating of 3 or 4 ([Table 4](#t4-cia-8-1119){ref-type="table"}). In this same table, we provide data on how much participants valued the long-range goals in the LIFE Study, considering these goals in light of their overall life experience. Of the participants, 84.1% gave ratings between 8 and 10, and 9.3% fell between 5 and 7.

Accelerometry data from center-based training
---------------------------------------------

Column 3 in [Table 3](#t3-cia-8-1119){ref-type="table"} provides the descriptive statistics for the accelerometry subsample (n = 140) of LIFE Study participants and permits a comparison with those not in the accelerometry study (column 2). A cursory examination of the *P*-values reveals that those in the substudy had similar characteristics to those not selected -- it is important to remember that this random subset of participants, unlike the entire study cohort, was selected based upon sex and age groupings.

[Table 5](#t5-cia-8-1119){ref-type="table"} provides a detailed examination of patterns observed for rest and activity during center-based exercise stratified by sex. First, note that 68.8% of men and 51.3% of women never stopped to rest (*P* = 0.04, Chi-square test); that is, they performed their exercise in a single bout. Most participants who did stop to rest had one, two, or three rest intervals lasting on average 1.2 minutes for men and 1.6 minutes for women (*P* = 0.07, Wilcoxon test). On average, total time resting was the same for men and women (mean of 2.5 minutes for each group, *P* = 0.10, Wilcoxon test). Second, the average bout of exercise was 30.9 minutes for men and 26.3 minutes for women (*P* = 0.07, Wilcoxon test), yet men and women spent an identical total time exercising (mean of 36.9 minutes, *P* = 0.87, Wilcoxon test). Finally, the average intensity of exercise expressed as counts/minute was slightly higher for men than women (1,555 vs 1,237, *P* = 0.04, Wilcoxon test).

To illustrate the heterogeneity of the absolute intensities observed during training bouts both within and between participants, [Figure 1](#f1-cia-8-1119){ref-type="fig"} provides accelerometry recordings from center-based exercise for three different participants. As described in the notes that accompany this Figure, the participant in [Figure 1A](#f1-cia-8-1119){ref-type="fig"} is exercising well above the standard adult cutoff point for moderate-intensity exercise and has a very consistent pace across the entire exercise bout. The participants in [Figure 1B](#f1-cia-8-1119){ref-type="fig"} and [C](#f1-cia-8-1119){ref-type="fig"} have median activity counts well below the adult cutoff point for moderate PA, with the individual in [Figure 1C](#f1-cia-8-1119){ref-type="fig"} being the most compromised. Note that the person in [Figure 1B](#f1-cia-8-1119){ref-type="fig"} exhibits a high degree of variability in intensity and had to take a rest stop. Such patterns are common for participants with joint pain or various chronic health conditions.

Discussion
==========

The LIFE Study involves a relatively diverse group of older adults from both a demographic and biometric perspective. Of particular interest is that, despite the advanced age of the cohort, over 40% are obese and there is considerable variability in mobility; that is, time to complete a self-paced 400 m walk. It is well known that obesity is a risk factor for physical disability[@b19-cia-8-1119] among older adults; some data suggest that obesity may compromise the functional benefits that older adults achieve via exercise training.[@b20-cia-8-1119]

Semi-structured interviews conducted prior to initiating the intervention revealed that older adults who elect to participate in clinical trials involving PA do so with a variety of motives in mind. While roughly 65% were interested in enhancing their fitness and health or were concerned about losing their independence, 14.0% wanted to improve a chronic health condition. The remaining participants (\~20%) hoped to lose weight, enhance the quality of their lives, reduce boredom, were looking to please a significant other, had pro-social interests, or simply enjoyed being a part of research.

This diversity in motivation helps to explain why promoting adherence to PA behavior in older adults presents a challenge. In a number of instances, anticipated outcomes on the part of the participants are unrealistic or are unlikely to be sufficient to sustain the demands required of the intervention; for example, in the absence of being coupled with caloric restriction, exercise in older adults causes little change in weight.[@b21-cia-8-1119] Also, prior to even beginning the intervention, almost 40% of participants indicated that there would be some level of conflict between fulfilling the requirements of the intervention and other demands in their lives -- albeit that most perceived the conflict to be slight. This conundrum underscores the importance of the web-based tracking system to dynamically monitor participants' progress toward study goals, along with the importance of training interventionists on self-regulatory skills, the conceptual model underlying the delivery of the intervention, and the behavioral strategies described earlier in this paper.

It was encouraging to find that most participants felt that their families, friends, and physicians were supportive of their involvement in the LIFE Study, yet it is noteworthy that 14.2% rated neighborhood environments as a barrier to home-based PA. Just prior to the end of the interview, when asked to rate their confidence in being able to meet the demands of the LIFE Study PA intervention, most participants were highly confident in their ability to do so, while 16.7% gave moderate ratings of between 5 and 7. Generally, participants perceived a high level of value associated with the long-range goals of the LIFE Study when compared with other commitments in their lives, with 90% giving a rating of 8 or higher on a eleven-point scale ranging from zero to ten. However, it should be kept in mind that physical symptoms such as pain and fatigue as well as acute and chronic illness are common in aging and that positive health-related beliefs can be eroded almost instantaneously by adverse interoceptive input.[@b16-cia-8-1119]

The accelerometry data collected during the walking component of the exercise sessions indicate that the average counts/minute for the stimulus phase of exercise (1,555 counts/minute for men and 1,237 counts/minute for women) was well below the published cutoff point that is used to classify exercise as being of moderate intensity or higher for adults -- 2,690 counts/minute.[@b22-cia-8-1119] Even more compelling is the large standard deviations associated with these average counts achieved during bouts of exercise for men (970.8 counts/minute) and for women (761.5 counts/minute). Although 68.5% of men and 51.3% of women never stopped to rest, a sizable subgroup required one or more rest stops. Whereas the total number of minutes of exercise achieved by men and women was 36.9 minutes, again variability was high, with a standard deviation of 11.8 minutes for men and 11.6 minutes for women. In combination with the example accelerometry tracings provided in [Figure 1](#f1-cia-8-1119){ref-type="fig"}, these data illustrate that it is not feasible to have a single exercise prescription for older adults with compromised function; rather, it is absolutely essential to tailor the intervention. Moreover, the concept of what constitutes "moderate" exercise or an appropriate volume of work is dictated by the physical capacities of each individual and the level of comfort/stability in actually executing a specific prescription. These data coupled with information gathered during the initial interviews underscore the importance of collaboration between participants and interventionists.[@b9-cia-8-1119] Our results also have implications for evaluating adherence in an exercise trial such as the LIFE Study, for making decisions on what constitutes valid data for participants, and in establishing national exercise guidelines for older adults. PA programs and interventionists must take into account the unique needs of different populations and must possess the flexibility and expertise to tailor protocols and prescriptions to ensure long-term participation and sustainability.

Conclusion
==========

The LIFE Study is a landmark Phase III randomized controlled clinical trial that will provide definitive evidence regarding the effect of exercise on major mobility disability -- failure to complete a self-paced 400 m walk in ≤15 minutes -- in older adults, aged 70--89 years who have compromised physical function. This paper has provided a detailed account of the LIFE Study PA intervention, providing insight into participants' motivations and expectations, the goals and implementation of the exercise prescription, the conceptual model employed to guide the promotion of target behaviors, procedures implemented to secure treatment fidelity, and data relevant to the actual walking behavior of participants during structured exercise. This information is critical to fully comprehend the content of the PA program in the LIFE Study, an important element of external validity.[@b23-cia-8-1119] It provides a valuable foundation for subsequent exercise trials in older adults and will be important to those whose goal is to design dissemination research on this important topic.
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![Panels (**A--C**) represent three representative accelerometry recordings from center-based exercise training.\
**Notes:** In (**A**--**C**), the y-axis represents counts/minute, whereas the x-axis is the minute-by-minute time course for the training bout. The horizontal red "+" marks represent the median counts/minute achieved across the activity session; the blue circles represent the counts achieved for a given minute of activity; the horizontal blue "+" marks indicate rest periods and identify the number of the rest period with a numeric superscript, if any rest intervals were taken. The participant in [Figure 1A](#f1-cia-8-1119){ref-type="fig"} is exercising well above the standard adult cutoff point for moderate-intensity exercise (2,690 counts/minute[@b21-cia-8-1119]) and has a very consistent pace across the entire exercise bout. The participants in [Figure 1B](#f1-cia-8-1119){ref-type="fig"} and [C](#f1-cia-8-1119){ref-type="fig"} have median activity counts well below the adult cutoff point for moderate PA with the individual in [Figure 1C](#f1-cia-8-1119){ref-type="fig"} being the most compromised. Note that the person in [Figure 1B](#f1-cia-8-1119){ref-type="fig"} exhibits a high degree of variability in intensity and had to take a 6-min rest stop. Such patterns are common for participants with joint pain or various chronic health conditions.](cia-8-1119Fig1){#f1-cia-8-1119}

###### 

Description of mini-campaigns

  ------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Mini-campaign 1**      
  Title                    A group challenge: walking from Pittsburgh to Stanford! (Note: Teams were based on group randomization into the LIFE Study)
  Goal and procedures      The objective was to be the first team from Pittsburgh to complete a walk between Pittsburgh and Stanford -- 2,650 miles! After each center-based session, an interventionist totaled the miles for each team and then posted these miles on a map using a pin that was moved along the black highlighted route to indicate each team's progress. Each team had a separate map and these were posted side-by-side to create a team competition. The great part of this adventure was that every team received a prize once they reached Stanford, although the first team to reach Stanford received a bonus!
  How do you earn miles?   Participants earned 1 mile for every 1 minute walked during the exercise sessions. Thus, if someone walked 30 minutes, he/she earned 30 miles for their team. Along the route, information was posted on major cities as a way to increase interest in the campaign.
  **Mini-campaign 2**      
  Title                    Spring into LIFE. (Note: Teams were based on group randomization into the LIFE Study)
  Goal and procedures      Spring into LIFE was a 6-week campaign. Each LIFE team was given a center-based group walking goal. This goal was based on their previous walking minutes and was meant to challenge the participants. The staff updated each team's aggregate performance at the beginning of each week by plotting their progress on a visual "thermometer" displayed on the wall of the activity center. The team who exceeded its goal the most received a prize of its choosing. The winning group chose to have a pizza party! Each group who met its goal also received a prize and each group member who contributed to the campaign was rewarded 20 LIFE bucks ("LIFE bucks" are paper money that can earned by achieving attendance and walking goals and can be cashed in for small incentive items such as water bottles, pedometers, and T-shirts).
  **Mini-campaign 3**      
  Title                    Walk across America.
  Goal and procedures      This campaign involved an entire clinic walking across America from the east to West Coast. Individual mileage was tracked at each center-based session using pedometers. Progress was displayed on a "thermometer" taped to the wall of the facility. A lot of attention was given to learning about the unique attributes of different landmarks reached. To celebrate achievements along the way, mini celebrations were held every 500 miles completed, at which time progress was announced and small incentives were distributed. When the East Coast site reached the West Coast, the achievement was acknowledged by participants from a West Coast site in the form of a letter. It was powerful for participants to feel connected to others at a distance and to feel part of a national project.
  ------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Abbreviation:** LIFE, Lifestyle Interventions and Independence for Elders.

###### 

LIFE campaign: Stride for LIFE

  -------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------- -------------------
  Definition                             "Stride for LIFE" was a study-wide campaign designed to increase participation in physical activity and to facilitate achievement of walking goals. The campaign was run for 4 weeks and was offered to all participants regardless of length of time in the study.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
  Overview                               The campaign was designed to include a kickoff session, eight onsite walking sessions, 4 weeks of tracking home logs, and a large group-closing event. To help foster a global sense of purpose during each onsite walking session, a different LIFE site was highlighted at each session using 5-minute Microsoft PowerPoint® presentations. The campaign was used in conjunction with any other incentive programs currently running at each site.                                                                                                                                                                                                                                                                                                                                                                            
  Details                                The campaign goal was to have participants walk at least 10% more than they were currently walking. In addition, each site had an overall minute goal that members of the site attempted to reach by the end of the campaign. The site's overall minutes were compiled into an overall study-wide goal. Small incentives were awarded to individuals who met their 10% goal by the end of the campaign and all individuals who achieved at least 80% attendance during the campaign were awarded fleece blankets embroidered with the LIFE logo. Some guidelines for setting goals are shown in the columns below; however, ultimately, the goal-setting process was collaborative and individualized, taking in to account such factors as level of function and physical symptoms.                                            
  **Current minutes goal per session**   **Campaign goal, % increased**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         **Example of minutes increased via %**   **Total minutes**
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
  ≥40                                    10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     4                                        44
  30--39                                 20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     6--8                                     36--47
  ≤29                                    10--30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 3--9                                     32--38
  -------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------- -------------------

**Abbreviation:** LIFE, Lifestyle Interventions and Independence for Elders.

###### 

LIFE Study baseline characteristics

  Characteristic                            Physical activity intervention group (N = 818)   Physical activity group not in accelerometry substudy (N = 678)   Physical activity group in substudy (N = 140)   *P*-value
  ----------------------------------------- ------------------------------------------------ ----------------------------------------------------------------- ----------------------------------------------- -----------
  Age, years                                78.7 ± 5.2                                       78.7 ± 5.2                                                        78.7 ± 5.2                                      0.93
  Sex                                       \<0.01                                                                                                                                                             
   Female                                   547 (66.9)                                       471 (69.5)                                                        76 (54.3)                                       
   Male                                     271 (33.1)                                       207 (30.5)                                                        64 (45.7)                                       
  Race/ethnicity                            0.65                                                                                                                                                               
   Caucasian/White                          604 (73.8)                                       498 (73.5)                                                        106 (75.7)                                      
   African American/Black                   163 (19.9)                                       133 (19.6)                                                        30 (21.4)                                       
   Latino, Hispanic or Spanish              31 (3.8)                                         28 (4.1)                                                          3 (2.1)                                         
   Other/mixed                              20 (2.5)                                         19 (2.8)                                                          1 (0.7)                                         
  Education                                 0.30                                                                                                                                                               
   No formal education (0)                  7 (0.9)                                          7 (1.0)                                                           0 (0.0)                                         
   Elementary school (K--8)                 15 (1.8)                                         12 (1.8)                                                          3 (2.1)                                         
   High school/equivalent (9--12)           248 (30.3)                                       208 (30.7)                                                        40 (28.6)                                       
   College (13--17)                         321 (39.2)                                       267 (39.4)                                                        54 (38.6)                                       
   Postgraduate                             194 (23.7)                                       159 (23.5)                                                        35 (25.0)                                       
   Other                                    33 (4.0)                                         25 (3.7)                                                          8 (5.7)                                         
  Body mass index                           30.1 ± 5.9                                       30.2 ± 6.0                                                        29.9 ± 5.7                                      0.56
  High blood pressure/hypertension          573 (70.0)                                       484 (71.4)                                                        89 (63.6)                                       0.07
  Heart attack/coronary/MI                  60 (7.3)                                         52 (7.7)                                                          8 (5.7)                                         0.42
  Heart failure/congestive heart failure    26 (3.2)                                         23 (3.4)                                                          3 (2.1)                                         0.44
  Cancer/malignant tumor                    178 (21.8)                                       154 (22.7)                                                        24 (17.1)                                       0.15
  Diabetes/high blood sugar                 198 (24.2)                                       157 (23.2)                                                        41 (29.3)                                       0.12
  Pain and/or stiffness in the knees        112 (13.7)                                       87 (12.8)                                                         25 (17.9)                                       0.14
  Pain and/or stiffness in the hips         70 (8.6)                                         57 (8.4)                                                          13 (9.3)                                        0.74
  Pain and/or stiffness in the back/spine   110 (13.4)                                       89 (13.1)                                                         21 (15.0)                                       0.55
  Chronic lung disease                      130 (15.9)                                       115 (17.0)                                                        15 (10.7)                                       0.07

**Note:** Data shown are mean ± standard deviation or n (%).

**Abbreviations:** K, kindergarten; LIFE, Lifestyle Interventions and Independence for Elders; MI, myocardial infarction

###### 

Barriers/facilitators to self-regulation (%)

  Factor                                Rating scale                                           
  ------------------------------------- -------------- ------- ------- ------- ------- ------- --------
  Neighborhood environment              42.2           27.5    10.8    4.3     6.1     5.6     2.5
  Family/friends                        64.3           20.6    4.1     9.3     0.3     0.6     0.1
  Doctor                                54.2           17.8    3.7     5.0     0.1     0.5     0
                                        **3/4**        **5**   **6**   **7**   **8**   **9**   **10**
                                                                                               
  Self-efficacy for program demands     0.4            4.7     4.2     7.8     21.3    21.6    39.2
                                                                                               
  Value attributed to long-term goals   0.0            2.0     2.3     5.0     20.6    19.0    44.5

**Notes:** No ratings of 1 or 2 were given for either self-efficacy or value. Totals do not add up to 100% due to some missing data (below 5% in all cases). The +3 to −3 scale had verbal anchors of extreme positive influence, moderate positive influence, slight positive influence, neutral, slight negative influence, moderate negative influence, and severe negative influence. The self-efficacy and value scales ranged from 0 (not at all) to 10 (extreme).

###### 

Patterns of activity during center-based exercise by sex

  Variable                                                          Rest bouts    Activity bouts                            
  ----------------------------------------------------------------- ------------- -------------------- -------------------- ---------------
  Number of bouts (frequency)                                                                                               
   0                                                                44 (68.8%)    39 (51.3%)                                
   1                                                                9 (14.1%)     22 (28.9%)           44 (68.8%)           39 (51.3%)
   2                                                                6 (9.4%)      9 (11.8%)            9 (14.1%)            22 (28.9%)
   3                                                                2 (3.1%)      4 (5.3%)             6 (9.4%)             9 (11.8%)
   4                                                                1 (1.6%)      0 (0.0%)             2 (3.1%)             4 (5.3%)
   5                                                                0 (0.0%)      2 (2.6%)             1 (1.6%)             0 (0.0%)
   6                                                                1 (1.6%)      0 (0.0%)             0 (0.0%)             2 (2.6%)
   7                                                                1 (1.6%)      0 (0.0%)             1 (1.6%)             0 (0.0%)
   8                                                                1 (1.6%)      0 (0.0%)                                  
  Number of bouts                                                   0.7 ± 1.4     0.8 ± 1.1            1.7 ± 1.4            1.8 ± 1.1
  0 (0--1)                                                          0 (0--1)      1.0 (1--2)           1 (1--2)             
  Bout length (minutes)[a](#tfn7-cia-8-1119){ref-type="table-fn"}   1.2 ± 2.3     1.6 ± 2.4            30.9 ± 15.8          26.3 ± 14.2
  0 (0--1.2)                                                        0 (0--2.8)    32 (18--44.5)        23.7 (14.2--37.0)    
  Total time (minutes)[b](#tfn8-cia-8-1119){ref-type="table-fn"}    2.5 ± 5.7     2.5 ± 3.7            36.9 ± 11.8          36.9 ± 11.6
  0 (0--1.5)                                                        0 (0--4.5)    38.5 (30--45)        36.5 (28.5--44.5)    
  Counts/minute[c](#tfn9-cia-8-1119){ref-type="table-fn"}           7.7 ± 18.3    13.7 ± 22.7          1,555 ± 970.8        1,237 ± 761.5
  0 (0--2.9)                                                        0 (0--18.8)   1,336 (765--2,063)   1,037 (708--1,611)   

**Notes:** Data shown are frequency, or mean ± standard deviation (SD) followed by median (interquartile range).

Values represent the mean number of minutes per bout, calculated by taking the average of the mean bout lengths obtained for each person. Thus, if a person had one bout, the information for that bout alone is presented, but if they had six bouts, the mean of their values across those six bouts is presented;

values represent the mean total time in activity across all bouts, calculated as the sum of the bout lengths across all bouts for an individual. Thus, if a person had one bout, the information for that bout only is presented, but if they had six bouts, the sum of the bout lengths across all six bouts is presented;

values represent the mean number of counts/minute per bout, calculated by taking the average of the counts/minute obtained for each person. Thus, if a person had one bout, the information for that bout alone is presented, but if they had six bouts, the mean of their counts/minute across all six bouts is presented.
